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Figure 1. Location of cooperative, Weather Bureau and International Boundary Commission evaporation stations in Tesa. 
For detailed information on each location, see the facing page. 
LOCATION OF COOPERATIVE, WEATHER BUREAU AND INTERNATIONAL BOUNDARY COMMISSION 
EVAPORATION STATIONS IN TEXAS, AS SHOWN IN FIGURE 1, ON FACING PAGE 
Legend 
No. Name County Elevation Latitude Longitude Location 
COOPERATIVE EVAPORATION STATIONS 
Amarillo Potter 3.795 35' 10' 102' 05' 14 mi. W of Amarillo 
Angleton Brazoria 27 29' 12' 95' 23' 4 mi. NE of Angleton 
Balmorbea Reeves 3.225 31' 00' 103' 41' 4 mi. E of Balmorhea 
Beaumont Jefferson 3 0 30' 04' 94' 17' 10 mi. W of Beaumont 
Beeville Bee 225 28' 27' 97' 42' 5 mi. E of Beeville 
Big Spring Howard 2,528 32' 15' 101' 27' 1 mi. N of Big Spring 
Blacklands Expt. Watershed McLennan 450 31' 2Y 96' 53' 1 mi. E of Riesel 
Buchanan Dam (1) Travis 1,025 30' 44' 98' 25' 10 mi. W of Burnet 
Chillicothe Hardeman 1.406 34' 17' 99' 29' 5 mi. SW of Chillicothe 
College Station Brazos 308 30' 36' 96' 20' 8 mi. SW of College Station 
Dalhart Dallam 3,998 36' 01' 102' 35' 
Denton Denton 621 33' 15' 97' 11' 4 mi. W of Denton 
Iowa Park Wichita 978 33' 55' 98' 39' 2 mi. S of Iowa Park 
Lake Kickapoo (2) Archer 1.045 33' 40' 98' 47' 26 mi. SW of Wichita Falls 
Lubbock Lubbock 3.242 33' 35' 101' 48' 3 mi. E of Lubbock 
Mansfield Dam (1) Travis 550 30" 22' 97' 55' 15 mi. NW of Austin 
Nacogdoches Nacogdoches 435 31' 36' 94' 38' 2 mi. N of Nacogdoches 
Possum Kingdom Dam (3) Palo Pinto 1.142 32' 52' 98' 26' 20 mi. NW of Mineral Wells 
Prairie View Waller 254 30' 08' 46' 09' Prairie View 
San Antonio Bexar 539 29' 09' 98' 21' 6 mi. S of San Antonio 
Sonora Sutton 3.600 30' 16' 100' 35' 28 mi. S of Sonora 
Spur Dickens 2.300 33' 29' 100' 52' 1 mi. W of Spur 
Temple Bell 660 31' 03' 97' 21' 2 mi. S of Temple 
Tortuga Ranch (4) Maverick 793 28' 43' 100' 24' 5 mi. E of Eagle Pass 
Troup Smith 484 32' 20' 95' 17' 10 mi. NE of Tyler a t  Lindale 
Tyler Smith 550 32' 27' 95' 22' 10 mi. NE of Tyler a t  Lindale 
Weslaco Hildago 80 26' 09' 97' 58' 2 mi. E of Weslaco 
William Harris Reservoir (5) Brazoria 40 29' 15' 95' 33' 3 mi. W of Chenango 
Winter Haven Dimmit 596 28' 38' 99' 52' 5 mi. S of Crystal City 
Ysleta El Paso 3,652 31' 42' 106' 19' 5 mi. E of Ysleta 
WEATHER BUREAU EVAPORATION STATIONS 
Austin Travis 615 30' 18' 97' 42' Airport, Austin 
Del Rio Val Verde 1.091 29' 22' 100' 49" Del Rio Airport 
Denison Dam (6) Grayson 613 33" 4Y  96' 34' 
Dilley Frio 569 28' 40' 99O 10' 
Fort Stockton Pecos 2,925 30' 34' 102' 52' 
Grandfalls Pecos 2.436 31' 15' 102' 53' 
Laredo Webb 500 27' 32' 99' 28' 
Red Bluff Dam Reeves 2.800 31' 54' 103' 55' 
INTERNATIONAL BOUNDARY COMMISSION EVAPORATION STATIONS 
Dry den Terrell 2.800 30' 08' 102' 10' W edge of Dryden 
Falcon D m  Zapata 31 1 26' 35' 99' 10' 
Fort McIntosh Webb 438 27' 40' 99' 30' Laredo 
Johnson Ranch Brewster 2,100 29' 05' 103' 25' 
Maravillus Brewster 1,760 29' 30' 102' 50' 
Presidio Presidio 2,594 29' 30' 104' 25' 
11) In cooperation with Lower Colorado River Authority, Austin 
12) In cooperation with Water Department, City of Wichita Falls. 
13) In cooperation with Brazos River Conservation and Reclamation District, Mineral Wells. 
14) In cooperation with Maverick County Water Control and Improvement District No. 1, Eagle Pass. 
'5 )  In cooperation with Dow Chemical Co., Freeport. 
1 5 )  In cooperation with Corps of Army Engineers. 
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Water Evaporation Studies in Texas 
DEAN W. BLOODGOOD, R. E. PATTERSON and R. L. SMITH, JR.* 
:RABLE DATA HAVE BEEN GATHERED IN 
esas over the years on evaporation rates from 
r~e-water surfaces. Some of the data have never 
published. Some have been published by 
.arious federal and state agencies but many of 
.?ie publications are out of print and, therefore, 
re not reaaily available for general use. 
This bulletin contains a complete compilation 
' all known data on water evaporation in Texas. 
' also contains information on proper installation 
operation of evaporation stations, and dis- 
.isses procedures and coefficients to use in con- 
~rting pan evaporation losses to natural lake or 
~servoir losses. 
IMPORTANCE OF EVAPORATION DATA 
Evaporation data and their use are as impor- 
- n t  as rainfall and other meteorological records. 
'lie amount of such data available is small in 
laparison with rainfall, temperature and rela- 
;.e humidity records that have been obtained a t  
.-any stations throughout the United States dur- 
lr the past century. Evaporation is the most 
nportant single meteorological factor affecting 
'he formation of rain upon which man, animal 
liii plant life depend so much for their existence. 
.I large portion of rainfall is dissipated by evap- 
ration losses from free-water and soil surfaces, 
--apo-transpiration losses from plant growth and 
ther losses. 
The Texas Agricultural Experiment Station 
: early as 1916 recognized the importance of 
%vaporation data and established evaporation sta- 
-;f111s at some of its field units. At that time there 
,as  only one evaporation station being operated 
Texas by the U. S. Weather Bureau, while 228 
.:iinfall stations were in operation. 
The usefulness of evaporation data is recog- 
izecl by reservoir operators who are attempting 
.I determine their evaporation losses. Its value 
I;o is recognized by administrators and investi- 
:ators in regions where water rights are in dis- 
u t e  locally or where interstate water supply and 
",A are not in balance. Valley or basin 
.tions, to determine the proper division 
p:lldllu 
1 vest iga 
(I the e, 
! io  mus 
- 
:isting supply between contending users, 
t consider evaporation losses. 
rely, irrigation engineer, Texas Board of Water 
s, formerly irrigation engineer, Soil and Water 
tion Research Branch, Agricultural Research 
[I. S. Department of Agriculture; vice director, 
yricultural Experiment Station; and statistical 
r7 Texas Agricultural Experiment Station. 
Much of the present irrigated agriculture of 
Texas has been made possible by the impounding 
of flood waters. The future progress of irrigated 
agriculture also will depend on this water. Stor- 
age dams conserve a water supply for direct 
benefits to mankind that otherwise might be 
wasted. Reservoirs must be designed for a carry- 
over supply from wet years for use during years 
of water deficiency. During these periods, part 
of the carryover is lost by evaporation. Studies 
of evaporation from storage reservoir indicate 
that for long periods of deficient stream flow, 
reservoirs may yield, for useful purposes, as little 
as 50 percent of the total water impounded-the 
remainder is lost by evaporation. 
High evaporation losses from farm reservoirs 
and stock ponds often eliminate such structures 
as a useful and economic carryover reservoir. 
Evaporation is the natural process of changing 
water into vapor. The vapor is invisible most of 
the time but can be seen when "steam" is rising 
from water or ground surfaces under certain 
meteorological conditions. I t  is especially notice- 
able in some localities from lakes or free-water 
surfaces about sunrise. The rate of evaporation 
of water depends on the temperature of the water, 
the temperature of the air  that  is in contact with 
the water, the amount of water vapor already in 
the air  and velocity of the wind. Dry ai r  has a 
greater capacity for absorbing moisture than 
moist a i r ;  hence, evaporation increases under 
conditions of low humidity. Wind increases evap- 
oration from water surfaces by replacing moist 
air  over the water with dried a i r  moving in from 
a distance. Evaporation increases as tempera- 
tures increase. In general, relatively low evapora- 
tion occurs in the coastal areas and high evapora- 
tion occurs in the places of high temperatures, 
low humidity and high winds. 
Usually, evaporation losses from a reservoir 
cannot be measured directly because of unknown 
amounts of water entering or leaving the reser- 
voir. Therefore, research studies are necessary 
to determine the relationship between evaporation 
from small containers, which are measurable, and 
from large bodies of water which are not directly 
measurable. 
Most of the evaporation data now recorded 
are obtained from small galvanized pans and by 
hook-gage measurement a t  regular intervals. Al- 
lowance is made for any rain falling in the pan 
and the net results give the actual depth of evap- 
oration for the period of measurement. Since 
evaporation from small pans varies directly as 
evaporation from large reservoirs, evaporation 
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Figure 2. Plans and specifications and installation of a standardized evaporation and meteorological station at one of 
Texas agricultural experiment stations. 
- 
j  use 
ond 
l e r ~ o l  
jge) of 
I S  
el : 
ge ot  
I he 
be 
r i m  
:e f w  
1 t i ,  
of the 
well 


















E . Y .  15-50 
-om large areas may be estimated by applying 
e proper coefficient to pan records. Evapora- 
711 from reservoirs or ponds may be considered 
'. the residual factor in the summation of the 
ws of inflow to and outflow from the reservoir, 
'-eluding bank storage, rain on the water area 
~d changes in the volume of the water stored. 
'?is total is sometimes referred to as "gross" 
~qoration as it is the actual loss from lake or  
.dqervoir. Gross evaporation minus the rainfall 
called "net" evaporation, a term indicating the 
pt loss in storage resulting from evaporation 
I qses and precipitation gains. Net evaporation 
Fay be a minus quantity. Gross evaporation al- 
;-ex1 of the 0.70 value. 
' The earliest evaporation studies were made by 
rrigation Investigations, Office of Experiment 
itations, U. S. Department of Agriculture, in 1905 
lid dealt mostly with evaporation losses from 
llils (1). Evaporation studies from water sur- 
 ices were made in Denver in 1915 (2).  Appar- 
~ t ly ,  this was the first attempt to determine the 
tqaracteristic evaporation rates from different 
Ins. Each pan and type was found to have a 
fferent rate of loss. Two of these studied were 
12-foot diameter pan, 3 feet deep set in the 
,ound, and a standard Weather Bureau pan, 4 
nt in diameter by 10 inches deep, set on timbers 
i the ground surface. Evaporation from the 
!-foot pan was found to be 0.70 of that from a 
.eather Bureau pan. Such ratios are termed 
T ~fficients, and as evaporation differs according 
the size of the pan, there is a different coef- 
r cient for each size and type according to whether 
!ley are circular or square, set in the ground, 
nating on water surface or on the ground sur- 
2ys is positive. 
Several years later, Rohwer and Parshall, be- 
:an an intensive study a t  Fort Collins, Colorado, 
rj3aling largely with evaporation from an 85-foot 
lameter copper-lined reservoir (3) . Measure- 
*~nts from a Weather Bureau pan were made 
~~iultaneously. The coefficient for conversion 
\'evaporation from the Weather Bureau pan to 
+.aporation from the reservoir averaged 0.70 
t'lich was the same value resulting from the 
'15nver study. As a result, a subcommittee of the 
nerican Society of Civil Engineers recommend- 
' that this value be adopted for the conversion 
1 evaporation from a standard Weather Bureau 
a to equivalent evaporation from a larger body 
~ater. More recent studies made in California 
11 Texas indicate the average coefficients to be 
llsistently higher, averaging 0.76 to 0.78 in- 
re. 
TYPES OF EVAPORATION PANS 
\ 
l;reau of Plant Industry Pan 
1 
,f This was the first pan generally used in the 
~ited States for recording evaporation losses 
iiq small galvanized tanks. The first records 
Texas with the use of this pan were made about 
flli a t  the Bureau of Plant Industry experiment 
stations. When the Texas Agricultural Experi- 
ment Station established substations throughout 
Texas, this type of pan was adopted. As a result, 
there are more installations and records in Texas 
for this type than for any other type of evapora- 
tion pan. 
According to the standard specification, this 
type of pan is made of 22-gage galvanized iron, 6 
feet in diameter by 24 inches in depth and set 
20 inches in the ground with the water surface 
in the pan a t  ground level, as shown in Figure 3. 
Measurement of water loss is made with a hook 
gage in an outside stilling well. 
Because this pan is set in the ground and 
contains a greater volume of water than the 
Weather Bureau pan, its water temperature is 
cooler during the day and warmer during the 
night. Evaporation is lower than that from the 
more exposed Weather Bureau type pan. 
Young Screen Pan 
This type of pan (formerly known as the 
Division of Irrigation screen pan) was first used 
in 1936. I t  is! gaining prominence because of its 
high coefficient as compared with other types of 
pans and because of other favorable factors (5,6). 
This type pan has been adopted as a standard by 
the American Section, International Boundary 
and Water Commission, and by the Texas Agri- 
cultural Experiment Station for future installa- 
tion and records. 
The pan is made of 22-gage galvanized iron, 
2 feet in diameter by 3 feet deep covered with a 
screen and set in the ground to a depth of 33 
inches. Water levels are maintained a t  ground 
surface and measurements of depths of evapora- 
tion are made with a hook gage in an outside 
stilling well. The screen is made of galvanized 
hardware cloth with one-fourth inch mesh and 
suspended horizontally in the pan midway be- 
tween the rim and water surface, as shown in 
Figure 4. 
Experiments are being carried on a t  the Del 
Rio and Laredo stations in cooperation with the 
International Boundary and Water Commission 
and the Weather Bureau where stainless steel 
alloy is used instead of galvanized material in the 
construction of this type of pan. One year's data 
a t  Laredo indicate that evaporation losses from 
the galvanized and stainless steel pans are practi- 
cally the same. The stainless steel pan is highly 
resistant to corrosion and will have a much longer 
life than the galvanized pan. 
If pan evaporation could be reduced to an 
amount equivalent to that from a lake or  reser- 
voir, no reduction factor would be necessary for 
estimating reservoir evaporation from pan meas- 
urements. Experiments with the Young screen 
pan under different climatic conditions in South- 
ern California and elsewhere indicated a conver- 
sion coefficient of near unity. 
B U R E A U  0 F P L A N T  l NDUSTRY EVAPORATI  ON PAN 
TE~CAS BOARD OF WATER ENGINEERS IN COOPERATION WITH U. S. DEPT. OF AGRICULTURE, DIVISION OF IRRIGATION 
AND T E X A S  AGRICULTURAL EXPERIMENT STAT ION 
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7-7-59 
A st a n a d  installation and maintenance 
of a Bureau of Plant Industry type of 
evaporation pan. 
Figure 3. Plans and specifications for a Bureau of Plant Industry evaporation pan. 
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Figure 4. Plans and specifications for a Weather Bureau Class A evaporation land pan. 
9 
Weather Bureau Pan in a standard shelter about 5 feet abov, .. 
The Weather Bureau type pan first came into 
use in the Western States about 1916. Evapora- 
tion records from using this pan are the most 
numerous of any single type of pan now used in 
the West. As a result, these records are valuable 
for comparative study. 
ground. The standardized station should contair 
a thermograph for continuous temperature r:. 
cordings but thermometers are essential fe: 
periodic checking of the thermograph. From i 
practical standpoint, recording temperature datr 
to increments less than a full degree is not dt. 
sirable. 
The Weather Bureau pan is 4 feet in diameter 
by 10 inches deep and mounted on a set of 2 x 4- Psychrometer (Whirling Type) 
inch timbers that permit circulation of air  be- 
neath the pan, as shown in Figure 5. The pan 
is constructed of 22-gage galvanized iron. A 
stilling well in the pan permits measurement by 
hook gage. Depth of water in the pan should not 
be less than 7 nor more than 8 inches. Since i t  
is exposed above the ground and receives the full 
effect of the sun and wind, water in the Weather 
Bureau pan warms up rapidly in the morning and 
cools rapidly after sundown. During the daytime, 
evaporation from this type pan exceeds that of 
any other evaporation pan in common use. 
Square Ground Pcm 
The square ground pan, sometimes known as 
the Colorado pan, was first used a t  the Colorado 
Agricultural Experiment Station about 1890. In 
some parts of the United States i t  has been in 
continuous use since that time. I t  appears to 
have the longest record of any evaporation pan 
known but has not been in common use in Texas. 
I t  was used, however, in connection with rice irri- 
gation studies made in Liberty county during 
1901-03. The pan also has been used a t  the Black- 
lands Experimental Watershed near Riesel. 
The pan is made of 18-gage galvanized iron, 
3 feet square by 18 inches deep and set 14 inches 
in the ground with the water held a t  ground level, 
as  shown in one of the pictures of Figure 9. 
PdIETEOROLOGICAL EQUIPMENT REQUIRED 
Since evaporation varies with atmospheric 
changes, each standardized station should have 
instruments for recording the influencing meteor- 
ologic data, such as wind movement, maximum 
and minimum temperatures, humidity and precip- 
itation. 
Anemometer 
The anemometer used for recording wind 
movement should be set a t  the northwest corner 
of the 2 x 4's supporting the Weather Bureau pan 
where i t  will not throw shadows on the pan. 
When only the Young screen pan is used, the 
anemometer should be installed on the ground and 
in the same relative location as for the Weather 
Bureau pan. The center of the anemometer cups 
should be 21 inches above the surface of the 
ground. 
Thermometers 
Thermometers of the recording maximum and 
minimum Weather Bureau type should be kept 
The psychrometer is used to measure the rela. 
tive humidity of the air. Relative humidit: 
records were obtained a t  the Texas experimen' 
stations for many years by using the whirlinr 
type psychrometer. I t  was considered the mo;' 
convenient and the most generally used. Relativ 
humidity observations were made at  most of t h  
experiment stations one to three times a day 
The relative humidity records were for an appro. 
imate specified time or times each day and di 
not measure the highest or lowest humidity fol 
any particular day. Mean relative humidity 011 
tained from one to three observations daily is nl 
as accurate as that obtained from continuou 
hygrothermograph records. 
Hygrothermograph I 
This type of instrument, which is gradual 
replacing the whirling type psychrometer at tl 
experiment stations and other standardized st 
tions, continuously records both relative humid? 
and temperature. With the use of this instr 
ment, temperature and relative humidity recori 
can be obtained for any time of the day or nig'r 
Simultaneous records of temperature and relati7 
humidity are made on sections of the san: 
chart, thus making possible ready comparison 
these inversely related functions. The hygrothe: 
mograph is placed in a standard instrumer 
shelter along with the maximum and minimur 
thermometers. The American Section of tE 
International Boundary and Water Comminnio 
has adopted the hygrothermograph as it: 
instrument for recording relative humidit 
temperature data. 
Rain Gage 
A standard 8-inch Weather Bureau typ 
gage is used a t  each of the standardized st: 
Records obtained by using this gage are es: 
in determining actual water losses from evr 
tion pans. 
A continuous recording rain gage also i; 
a t  each standardized station. This instrurr 
useful in recording the intensity and ti1 
rainfall. 
Instrument Shelter 
The standard instrument shelter adop 
known as a cotton region type. It is us1 
housing and protecting the maximum and 
mum thermometer and the hygrothermol 
The shelter house, 2 feet 6% inches x : 
e rai 
%tion: .- .-- 
senti: 
spor2 
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U.  S .  D E P T .  O F  A G R I C U L T U R E  ( D i v i s i o n  o f  I r r i g a t i o n )  PAN 
TEXAS BOARD OF WATER ENGINEERS 
IN COORRATION wlrn 
U .S .  DEPT.  OF AGRICULTURE, D I V I S I O N  OF IRRIGATION 
AN0 
TEXAS AGRICULTURAL EXPERIMENT STATION 
SCREEN PROFILE DETAIL 
(with one of four hongrrs) 
Tubing to Insulate hook 
should be of rubbe 
22 gage golwnlzrd iron 
A standardized i n s t a l l a t i o n  of a Young 
( ~ i v i s i o n  of ~ r r i g a t i o n )  screened 
ground pan t h a t  i s  i n s t a l l e d  a t  one of 
t h e  cooperating s ta t ions .  Some minor 
revisions have been made i n  t h e  con- 
s t ruc t ion  of t h i s  pan. 
1. Figure 5. Plans and specifications for a Young screen evaporation pan. 
A standardized evaporation ana meteoro- 
log ica l  s t a t i o n  a t  Possum Kingdom Dam. 
This s t a t ion  has good exposure t o  any 
.factors from water i n  the  lake and it i s  
about 15 f e e t  above spillway c res t  of 
dam. A portion of the  dam (concrete 
wall) is  about 200 f e e t  t o  t h e  eas t  and 
25 f e e t  higher than the  s ta t ion .  
The standardized evaporation stat ion at o j  
Possum Kingdom Dam i s  located on the st  
projection of land. t h a t  extends into the  : ,, 
lake near the  f a r  end of dam as  indic 
by arrow. The exposure t o  the  naturr 
elements is good. 
A standardized evaporation and meteoro- 
log ica l  s t a t ion  a t  Buchanan Dam.. h e  
s t a t i o n  is  well  exposed t o  any fac tors  
occuring from the  lake waters which 
might influence evaporation losses  in  
the  pans. 
Figure 6. Standardized evaporation stations adjacent to lakes. 
inches and 2 feet 8 inches high, is a wooden 
'lox consisting of louvered sides. The louvered 
):ides allow freedom of air movement throughout 
,'be box at all times. The box is supported upon 
'i strong rigid wooden stand 4 feet above the 
:round and firmly anchored in the ground to 
*revent the house from toppling over during 
.ard windstorms. The standard height of the 
louse is 6 feet 9 inches above ground and the 
itticed floor supporting the hygrothermograph 
4 4 feet 6 inches above ground. The thermo- 
7eters are usually about 1 foot from the floor 
, f the box. The standard location for the instru- 
~ e n t  shelter is in the northwest comer of the 
:+ation area. 
The purpose of the shelter is to screen off the 
'!ired and reflected sunshine and the radiation 
-11 and from the sky, as well as protecting the 
q~truments from tampering and vandalism. 
Jind Direction Vane 
j Wind direction vanes are not standard equip- 
7ent but  some stations have been equipped with 
liom. 
'ence Enclosure 
Some protection is necessary for the open type 
' i evaporation pans and the meteorological in- 
'!.uments. A woven wire fence enclosure is nec- 
I :sary to prevent animals from drinking water 
/I the pans and thereby making the evaporation 
*words inaccurate. It is not necessary, however, 
? install a rodent or animal proof fence where 
.nllr 4% Young screen pan is used, since the wire 
:reen prevents any losses by animals. 
I'ANDARDIZED EVAPORATION AND 
METEOROLOGICAL STATIONS 
The Texas Board of Water Engineers first 
recognized the need for better and comprehensive 
sraporation data in 1941. An era of construction 
-I' large impounding lakes or reservoirs was ini- 
'iated about this time, creating a demand for 
we accurate and reliable data on evaporation 
hses from f ree-water surf aces. Coefficients for 
~nversion of evaporation losses from various 
*ans used in Texas to losses from lake surface 
-ere not available. Coefficients were being ap- 
-!ied from data obtained in California or Colorado 
-hich were not necessarily applicable to condi- 
.ins in Texas. At that time, the types of pans 
ping used and their exposures and settings 
cried widely. 
rative a 
-d nf U 
Under coope ,greements entered into by 
+te Texas Boar, , ,Jater Engineers with the 
'psas Agricultural Experiment Station, Soil Con- 
:nation Service of the U. S. Department of 
,!piculture, Lower Colorado River Authority, 
?razes River Authority, Dow Chemical Company, 
Department of the City of Wichita Falls, 
iverick County Water Control and Im- 
znt District No. 1, progress is being made 
standardization of all evaporation and 
climatological stations a t  the various Texas ex- 
perimental substations and at many other places 
in the State. Figure 1 shows the location of all co- 
operatively operated stations, those established 
and operated by the U. S. Weather Bureau and 
those established and operated by the American 
Section, International Boundary and Water Com- 
mission. 
Prior to the standardization of evaporation sta- 
tions in Texas, little attention was paid to the im- 
portance of using standard equipment or to stand- 
ard installation. In some instances, the site of 
the station did not give the proper exposure to all 
of the instruments even when the station was 
established. After a few years, trees and shrub- 
bery grew up around other locations, changing 
exposure conditions and affecting evaporation 
losses. The most common evaporation pan used, 
while called the Bureau of Plant Industry type, 
did not conform to the BPI pan specifications. Al- 
though the standard size is 72 inches in diameter 
by 24 inches deep, some of the pans ranged from 
54 to 120 inches in diameter and from 20 to 24 
inches in depth. In one instance, a 3-inch layer of 
concrete was placed in the bottom of the pan to 
eliminate leakage. Some of the pans were installed 
with the top rim as much as  11 to 14 inches above 
the ground-the standard installation is 3 inches 
above the ground surface. Also, some of the top 
rims were covered with chicken wire netting or 
other type of small fencing to prevent rabbits, 
dogs or other animals from drinking water from 
pans. The top rim, according to specifications, is 
unobstructed by netting, grass or other obstacles. 
In some pans, the top rim was reinforced by iron 
pipe extending around the pan which prevents the 
equal apportioning of rainfall entering the pan 
and on the ground. Figures 7 and 8 show a typical 
installation of instruments and equipment before 
and after standardization. 
Most of the anemometer installations were 
about 6 feet above the ground. However, there 
was one instance where the anemometer was 
nearly 19 feet above the ground surface, as shown 
in one of the pictures of Figure 11. The standard 
Weather Bureau specification, and the one adopt- 
ed a t  standardization stations, specify that the 
center of the anemometer cups should be 21 
inches above the ground. Studies in Texas and 
elsewhere have indicated considerable difference 
in wind movement a t  various distances above the 
ground. 
The height of the floor of the instrument 
shelter house a t  many of the stations ranged from 
14 to 36 inches above the ground. At a stand- 
ardization station, the floor of the shelter is 52 
inches above the ground. Elevations have some in- 
fluence on temperature. 
The first standardized evaporation station us- 
ing one to three different types and sizes of pans 
was established a t  Buchanan Dam in 1943 in 
cooperation with the Lower Colorado River 
Authority. A standardized station layout, shown 
Before Standardization After Standardization 
After Standardization 
Before Standardization 
Before Standardization After Standardization 
Figure 7. Evaporation stations at  the Texas agricultural experiment stations before and after standardiza rtion. , 1 
The ins t a l l a t ion  of a Bureau of Plant  
Industry evaporatiotly3an a t  one of the  
cooperating s t a t ions  before the  removal 
and standardization of another well 
exposed location.  The rim of the  pan 
was 14" above the  l eve l  of the  ground t o  
prevent small animals, toads, snakes, e tc .  
from entering the  pan. Note water faucet 
t o  supply water f o r  replenishing water l o s t  
by evaporation. 
i 
An installation of a Bureau of Plant 
Industry evaporation pan a t  one of the  
stations before standardization. The 
wire fencing and improper ins t a l l a t ion  
influence evaporation losses f ran t h i s .  type 
of pan. 
I 
I Zn installation of a Bureau of Plant 
Industry type of pan tha t  has been used 
st one of the experiment s ta t ions .  This 
station has since been standardized. The 
pan was badly rusted and corroded and many 
holes are noticeable a t  ground l eve l  or  
below. A wire screen was spread across 
I the pan and sagged about 12" below upper 
rim of pan. A l l  of the  instruments and 
quipnent were not protected with an 
enclosure. The wire screen was supposea 
to  ~revent animals and other obstacles 
Improper installations of a Bureau of Plant Industry evaporation pan at several of the Texas agricultural 
experiment stations. 
the evaporation losses.  
a A good standardized Weather Bureau 
C l a s s  A evaporation station, The t 
s ta t ion consists of Weather Bureau pan, 
anemometer, standard ra in  gage, and 
shel ter  containing maximum and minimum 
thermometers and in sane places a 
s l ing psychrometer. t 1 
I 
A Weather Bureau type of pan and 
ins ta l l a t ioc  a t  one of the Gore recent 
s ta t ions  i n  Texas. The specifications 
c a l l  for  a sharp rim on the  par.; instead 
t h i s  one Has a rounded rim about 3/8" 
i n  diameter. 
A Colorado type of evaporation pan that 
is used a t  one of the cooperative 
( s t a t e - ~ e d e r a l )  experiment s t a t  ions in 
Texas. The pan is 30" square and 30" 
deep. Note the  improper installation 
of the Bureau of Plant Industry evapor- 
a t ion with the  wire fencing surrounding 
it. 
Figure 9. Installation of the Weather Bureau Class A and Colorado types of evaporation pans in Texas. 
I 









he two 12-feet diameter by 3 fee t  
und pans installed i n  Texas by the 
ional Boundary i n  determining 
ion losses and a coefficient t o  
a Young screen ground pan, 2 feet  
by 3 feet deep. The evaporation 
roan the larger pan are  approximately 
as for 85-feet diemeter pan and 
s water surfaces of lakes, ponds, 
reservoirs, etc. The coefficient for  the  
12-foot pan i s  considered unity (1.00) i n  
the Texas evaporation studies. This 
hstallation i s  located a t  Fort McIntosh, 
kredo. 
ilqorted 
, Icung scr 
i !' deep; 
31 other 
,->...A 
! typical installation of three iHWerenk 
$~es of evaporation pans used a t  15 
itandardized cooperative stations i n  
I :exas for the determination of coefficients . 
3e nearest ground pan i n  the picture i s  
!he Bureau of plant ;Industry Pan (6'  
, iimeter x 2' deep; coefficient .92 t o  
.94). The Weather Bureau pan (4' diameter 
110" deep; coefficient .74 t o  .77) i s  
1 on a wooden platform. The 
-een ground pan (2' diameter x 
coefficient .96 t o  .98) i s  shown 
side of the Bureau of Plant 
Pan. 
Determination of evaporation and 
coefficients as applicable t o  the Young 
screen ground pan ( small pan i n  ground) 
and Weather Bureau pan (on wooden 
support) using the 12-foot pan ( larger  
 an) as  evaporation losses from free  
water surface and a coefficient of 
unity (1.00). This ins ta l la t ion &s made 
by the International Boundary Commission 
a t  Dryden. The t i n  cans suspended on wire 
acress fenced enclosure are  used t o  frighten 
away birds who drink considerable water 
f r o m  the  pans, especially i n  t h i s  area where 
r a i n f a l l  i s  small and pol ls  are  scarce. 
Various pans used in Texas for the determination of coefficients to be applied for evaporation losses from 
free-watersurfaces. 
The i n s t a l l a t i o n  of anemometer No. 1 of approximately 
6 f e e t  above ground surface has been standara a t  most 
of t h e  experiment s ta t ions  f o r  many years. The 
standard Weather Bureau i n s t a l l a t i o n  (NO. 2 anemometer) 
is  1.75 f e e t  above ground. A study showed No. 1 
anemometer recorded an annual movement of 50,092 miles 
a s  compared t o  24,215 miles f o r  No. 2 anemometer. The 
No. 2 i n s t a l l a t i o n  has beenadopted a t  a l l  standardized 
evaporation s ta t ions .  The heather Bureau pan has not 


















The i n s t a l l a t i o n  of No. 1 anemometer a t  th i s  part:" Fe 
s t a t i o n  was 18.25 f e e t  above ground while anemornett. 
No. 2 was the  standard ins ta l l a t ion  of 1.75 f e e t  ah 
ground. During a s i x  month study the  No. 1 anemom:. 
recorded 30,810 miles a s  compared t o  14,370 miles 
recorded by No. 2 anemometer. 
The i n s t a l l a t i o n  of No. 1 anemometer a t  t h i s  p a r t i c u l a r  
s t a t i o n  is  approximately 5.5 f e e t  above t h e  ground 
while No. 2 anemometer is  i n s t a l l e d  a t  the  standard 
height of 1.75 f e e t  (cen te r  of cups) above t h e  
ground. A study was car r ied  on a t  t h i s  s t a t i o n  and 
No. 1 anemometer recorded a t o t a l  annual wind movement 
of 29,311 miles a s  compared t o  20,094 miles f o r  No. 2 
anemometer. 
a: Figure 11. Installation of anemometers for recording wind movement at various elevations above ground surface and 





111 Figure 2, was adopted after consultations with 
'recognized authorities on evaporation. Figure 6 
.!;o shows standardized stations a t  some of the 
, xger lakes in Texas. Specifications adopted by 
i-!le Weather Bureau for the installation of a 
;lass "A4" evaporation station, Figure 9, were con- 
+idered in the plan of the standardized station for 
i'esas, 
COEFFICIENTS 
The usefulness of evaporation coefficients is 
otter understood when i t  is recognized that 
... aporation from small water surfaces is greater 
,'.an the loss from larger areas. The relation of 
traporation from a given size or type of pan to 
-1;aporation from a larger body of water is desig- 
4 e d  as a coefficient or ratio. This ratio is vari- 
'de according to the integrated effect of the 
-eteorological factors on the different pans. It 
:usually higher in summer than in winter. 
I Coefficients are useful for the reduction of 
I ~ 7 t h  of evaporation from a small pan to reservoir xporation. Average annual coefficients usually 
)Y less variable than are monthly coefficients. 
The coefficient for various pans used in Cal- 
18-rnia studies (5, 6) based on evaporation from 
I 12-foot pan and from an %-foot diameter re- .rroir are : 
r I 
17: - TYPE COEFFICIENT 
; Bureau of Plant Industry pan (circular, in ground) 0.94 
I Colorado pan (square, in ground) 0.89 
Weather Bureau pan 
I (circular, on surface of ground) 0.77 
Young screen pan 
(circular, screened, in ground) 0.98 
Coefficients have been determined for the 
'.:reau of Plant Industry and Weather Bureau 
Ins at 15 standardized stations in Texas by 
In.riparison with the evaporation losses from the 
"flung screen pan, which is considered to give 
J L l f ~ u t  the same evaporation losses as occur from 
I free-water or lake surface. The different types 
' pans used for determining coefficients are 
-7n.n in Figure 10. 
TABULATED DATA 
I The main purpose of the following tables is to 
I7.e available complete evaporation and rainfall 
*:cords that are useful in determining the evapo- 
.:tion losses for various locations in Texas. Some 
i the data have been published in Texas Agricul- 
.:a1 Experiment Station bulletins (4, 7) ,  in 
v.-lorts of the Weather Bureau (8) and in reports 
the International Boundary and Water Com- 
):?ion (9, 10). Many of these publications are 
'readily available for general use. This bulletin 
a consolidation of all available evaporation and 
wiated rainfall data obtained by federal, state 
' 1 other agencies. The data obtained a t  the co- 
lcrative stations, which heretofore have not been 1 Vished, are incorporated in the main body of 
; publication. Data previously published by the 
Weather Bureau and the International Boundary 
and Water Commission are incorporated in the 
appendix in Tables 61-90. 
Summarized Meteorological Data 
Table 1 contains evaporation, precipitation, 
temperature, relative humidity and wind move- 
ment data obtained a t  the experiment stations 
and data obtained a t  other locations in coope- 
ration with federal, state, municipal and in- 
dustrial agencies. 
Evaporation Data 
Tables 2-29 contain recorded monthly and an- 
nual evaporation losses from the Bureau of Plant 
Industry type of pan, unless otherwise specified, 
used a t  the various experiment stations and other 
cooperative stations in Texas. 
The data include all available records from the 
first establishment of the stations through 1953. 
Some of the data have not been available nor 
published in previous reports. 
Rainfall Data 
Monthly and annual rainfall, being closely as- 
sociated with evaporation losses from free-water 
surfaces, are included. Tables 30-58 contain all 
recorded rainfall data obtained a t  o r  near the 
location of evaporation stations. 
Evaporation Coefficients 
Table 59 contains mean monthly and annual 
evaporation losses for the three different types of 
pans used a t  the standardized evaporation sta- 
tions located a t  the various experiment stations, 
and coefficients to apply for  the Bureau of Plant 
Industry and Weather Bureau pans. 
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Table 1 . Mean Monthly and Annual Meteorological Data f o r  Sta t ions  from which Evaporation Records are available 
NW 1 DEC MAR 
AMARILLO 
Evaporation - B.P.I. Pan ( ~ n c h e s )  
Evaporation - Y Pan (Inches) 
Evaporation - W.B. Pan ( ~ n c h e s )  
Experiment Sta t ion  
Standardized Sta t ion  
Rainfa l l  (Inches) 
Amarillo W.B. Sta t ion  
Expt. Sta.  Bushland 
I Mean Maximum Temperature Deg F) 
Mean Minimum Temperature [Deg F) 
Mean Relative Humidity (percent) 












Evaporation - B.P.I. Pan (Inches) 
Experiment Sta t ion  
Standardized S t a t  ion 
Evaporation - Y Pan ( ~ n c h e s )  
Rainfall  (Inches) 
Mean Maximum Temperature Deg F) 
Mean Minimum Temperature [Deg F) 
Mean Relative Humidity (percent ) 
Wind Movement ( ~ i l e s  ) (2) 
BALMORHEA 
Evaporation - B.P.I. Pan (Inches) 
Experiment Sta t ion  
Standardized Sta t ion  
Evaporation - Y Pan (Inches) 
Evaporation - W.B. Pan (Inches) 
Rainfa l l  ( Inches) 
Mean Maximum Temperature Deg F) 
Mean Minimum Temperature [Deg F) 
Mean Relative Humidity (percent)  
Wind Movement ( ~ i l e s  ) ( 2) 
BEAUM om 
Evaporation - B.P.I. pad (Inches) 
Experiment S t a t  ion 
Standardized Sta t ion  
Evaporation - Y Pan (Inches) . 
Evaporation - W.B. Pan (Inches) 
Rainfa l l  ( ~ n c h e s )  
W.B. Sta t ion  
Experiment .. S t a t  ion 
Mean Maxlmum Temperature tDeg F) 
Mean Minimum Temperature Deg F 
Mean Relative Humidity (Percent1 
Wind Movement (Miles) ( 2) 
BEEITILLF, 
Evaporation - B.P.I. Pan (Inches) 
~ a i n & l  (Inches) 
~ean'?!aximun Tenqerature ( ~ e g  F) 
Mean Minimum Temperature ( ~ e g  F) 
Mean Relative Humidity (Percent) 
Wind Movement ( ~ i l e s  ) (2)  
BIG SPRING 
Evaporation - B.P.I. Pan (Inches) 
Rainfa l l  ( Inches ) 
Mean Maximum Temperature Deg F 
Mean Minimum Temperature [Deg F] 
Wind Movement ( ~ l l e s  ) (2) 




,vopuLation - B.P.I. Pan (Inches) 
Experiment Stat  ion 
1940-1942 
Evaporation - Colorado Pan (~nches )  
1940-1942 I Evaporation - W.B. Pan (Inches) 
1940-1942 (5)  
Rainfall (~nches)  i f i ao  M B x i a m  Temperature Deg 
!4eanMinimmTemperature[DegF{ 
!4eanRelativeHumidity(~ercent)  I Uind Movement (Miles) 
j :Iwm 
Evaporation-B.P.I .Pan(1nches) 
haporation - Y Pan (~nches )  
Evaporation - W.B. Pan (Inches) 
Rsinfall (Inches) 
Wind Movement (Miles) (3)  






1 MeanMaximumTemperature DegF) 
I ban Minimum Temperature [Deg F) 
1 MeanRe1atIveHumidity(~ercent) 
:I Vind Movement (Miles) (2) 
I .:ECE STATION 
ivaporation-B.P.I .Pan(1nches) 
Xainfall ( 1nches) 
W.B. Station 
I Experiment Station 
Yean ~aximum Temperature 
' Mean Minimum Temperature :) 
1 MemRela t iveHmidi ty(Percent{  
Wind Movement (Miles)(2) I 
1 :!LDkQT 
1 ,  Evaporation - B.P.I. Pan ( ~ n c h e s )  ( Rainfall (Inches) 
MeanHaximumTemperature[Deg~) 
, I!ean Minimum Temperature Deg F 
I Yaan Relative Humidity (Percent1 





I Evaporation - B.P.I. Pan (Inches) 
Rainfall (Inches) 
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Table 1 . Mean Monthly and Annual Meteorological Data for Stations from which Evaporation Records are avaifab1e.- Continued 
W(E KICKAPOO 
Evaporation - B .P.I. Pan (1nches) 
Evaporation - Y Pan (Inches) 
Evaporation - W.B. Pan (Inches) 
Rainfall ( ~nches)  
Mean Maximum Temperature .(Deg F) 
Mean Minimum Temperature (Deg F) 
Mean Relative Humidity (percent) 
Wind Movement (Miles ) ( 3) 
LUBBOCK 
Evaporation - B.P.I. Pan (~nches)  
Experiment Station 
Standardized Station 
Evaporation - Y Pan (Inches) 
Evaporation - W.B. Pan (~nches)  
Rainfall ( Inches ) 
Mean Maximum Temperature ( ~ e g  F) 
Mean Minimum Temperature (Deg F 
Mean Relative Humidity (Percent 1 
Wind Movement ( ~ i l e s  ) (2) 
MANSFIELD DAM 
Evaporation - Y Pan (~nches)  
Evaporation - W.B. Pan (Inches) 
Rainfall (~nches)  
Mean Maximum Temperature 
Mean Minimum Temperature 
Wind Movement ( ~ i l e s )  (3) 
NAC OGDOCHES 




Mean Maximum Temperature Deg F) 
Mean Minimum Temperature [Deg F) 
Mean Relative Humidity (percent) 
Wind Movement ( ~ i l e s ) ( 2 )  
POSSUM KINGDOM DAM 
Evaporation - B .P.I. Pan (~nches)  
Evaporation - Y Pan (Inches) 
Evaporation - W.B. Pan (Inches) 
R a i n f a l l  (~nches)  
Mean Maximum Temperature (Deg F) 
Mean Minimum Temperature ( ~ e g  F) 
Mean Relative Humidity (percent) 
W ind Movement (Miles) (3) 
PRAIRIE VIEW 
Evaporation - B.P.I. Pan (Inches) 
Evaporation - Y Pan (~nches)  
Evaporation - W.B. Pan (~nches)  
Rainfall (Inches) 
Mean Maximum Temperature 
Mean Minimu Temperature 
Mean Relative Humidity (percent 
Wind Movement ( ~ i l e s  ) ( 3) 
ism m o m 0  
Evaporation - B .P.I. Pan (~nchee)  
Rainfall (~nches)  
W.B. Station 
Experiment Station 
Mean Maximum Temperature 
Mean Minimum Temperature 
Mean Relative Humidity (percent 

























































































































































































































































































































































































8 1  
2,596 



























































Evaporation - B.P.I. Pan (Inches) 
cvrlporation - Y Pan ( ~ n c h e s )  
Evaporation - W.B. Pan (Inches) 
39 Rainfall (Inches) 
)!em Maximum Temperature (Deg F) 
!.Iean MinAaum Temperature (Deg F) 
!,lean Relative Humidity (percent )  
61 Yind Movement ( ~ i l e s  
57 Experiment s t a t  ion(4) 
9: Standardized s t a t i on (  
36 -:, 
5h '. "" Evaporation - B.P.I. Pan (Inches) 
I Rainfall (Inches) 
!.lean Maximum Temperature ( ~ e ~  F) 
Mean Minimum Temperature (Deg F) 
96 Mean Relative Humidity (percent )  
Wind Movement (Miles)(2) 
-'"?LE j? , .-- Evaporation - B.P.I. Pan (Inches) 
53 1 Rainfall (Inches) 
Temple W.B .Station 
Experiment Sta t ion  
Nean Maximum Temperature (Deg F) 
" in Minimum Temperature (Deg F) '' in Relative Humidity (percent) 
~d Movement (Miles)(2) 
5t 
Cvaporation - B.P.I. Pan (Inches) 
1; infall (Inches) 
1: in Maximum Temperature (Deg F) 
in Minimum Temperature ( ~ e g  F) 
in Relative Humidity (percent) 
id Movement ( ~ i l e s ) ( 2 )  
hdale) 
lporation - B.P.I. Pan (Inches) 
Experiment S t a t i on  
Standardized S t a t i on  
iporation - Y Pan (Inches) 
,nfall (Inches) 
m Maximum Temperature Deg F) 
in Minimum Temperature IDeg F) 
In Relative Humidity (percent )  







rporation - B.P.I. Pan (Inches) 
.nfall (Inches) 
In Maximum Temperature ( ~ e g  F) 
m Minimum Temperature ( ~ e g  F) 
Mean Relative Humidity (percent) 
Wind Movement (Miles)(2) 
i?LLIAM M I S  RESERVOIR 
Evaporation - B.P.I. Pan (Inches) 
Evaporation - Y Pan (Inches) 
Evaporation - W.B. Pan (Inches) 
Rainfall (Inches) 
Mean Maximum Temperature 
!kan Minhum Temperature 
Mean Relative Humidity (percent) 
Wind Movement ( ~ i l e s ) (  3) 
Table 1 . Mean Monthly and Annual Meteorological Data for  Stations frca which Evaporation Records are  available.- Continued 
I 
Standardized Station. 
Anemometer about 6 f ee t  above ground 
3) Anemometer about 21 Inches above ground 
4) Anemmeter about 18.75 f ee t  above ground '. 
5) Pan made of copper ra ther  than galvanized material 
ABBREVIATIONS: B.P.I. = Bureau of Plant Industry 
W.B. = Weather Bureau 
Y. =Young 
WINTER HAVEN 
Evaporation - B.P.I. Pan ( ~ n c h e s )  
Rainfall  ( Inches) 
Mean Maximum Temperatwe [ ~ e g  1) 
Mean Minimum Temperature Deg F 
MeanRelativeHumidity(Percent{ 
Wind Movement ( ~ i l e 6 )  (2) 
Y S m A  
Evaporation-B.P.I.Pan(1nches) 
Evaporation - Y Pan (Inches) 
E-vaporation - W.B. Pan ( ~ n c h e s )  
Rainfal l  ( Inches) 
E l  Paso W.B. Stat ion 
Experiment Stat ion 
Mean Maximum Temperature ( ~ e g  F) 
Mean Minimum Temperature ( ~ e g  F)
Meannela t iveHunidi ty(Percent)  

































































































































































































































:able 2 . Monthly and Annual Eva2oration i n  Inches a t  the Experiment Station near Amarillo. heather Bureau (w.B.) Pan. 





























































































































































































































































Table 4 . Monthly and Annual Evaporation i n  Inches a t  the Experiment Stat ion near Balmorhea. B.P.I. Pan: 72" 
diameter x 24" deep. 







































Continued on pext page 























































































































































































































































































































































































































































































































































































































































































































































































































































































































Continued from preceding page 
Monthly and Annual Evaporation i n  Inches a t  the Experiment Stat ion near Beaumont. B.P.I. Par.: 72" diameter x 
24" deep. 









1951 1 1952 






























































































































1 9 2 4  
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Table 8 . Monthly arid Anoual Evep~ration I n  Inches at, t,hc PlacWands Experimntal Watershed St.st,ion near RieceL. 
B.P.I. Pan: '(2" d i a m e t e r  x 24" deep.  































































Monthly and Annual Evaporation in Inches a t  the BLeckLands Experinentsl Watershed Station ncur Riescl. 
Colorado Type Pan: 3' deep x 3' cquare. I 









































































Continued from preceding page 
Monthly and Annual Evaporation i n  Inches a t  the Blacklands Experimental Watershed Station near Riesel. 










































































































































































































































































































































































































































































































































































































































































Table 11 . Monthly and Annual Evaporation i n  Inches a t  the  Experiment S ta t ion  near Copege Station.  B.P.I. Pan: 
95.5" diameter x 24" deep. 







































































































































































































































3.27 3.7% 6.L2 
4.53 8-13 
4.U 3.9. h-97 




















































































































































































































































































































































































































































































































































































I .  Monthly and Annual Evaporation In  Inches a t  t he  Experiment S ta t ion  near Dalhart. B.P.I. Pan: 72" diameter x 
24" deep. 
I Cont lnued from preceding page 
.I 1 Monthly and Annual Evaporation i n  Inches a t  t he  Experiment S t a t i on  near College. Sta t ion .  B.P.I. Pan: 
95.5" diameter x 24" deep. 
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3 3 7  
1 1 9 3 8  
1939 
, 1940 





1 1 9 4 6  
;947 1 i948 
lgLg 
j i g 5 0  
, 1 9 5 1  































































































































































































































































































































































































































































































































































































































































































































































Table 14 . Monthly and Annual Evaporation i n  Inches a t  the  Experiment S t a t i on  near Iowa Park. B.P.I. Pan: 96" diameter x 
24" deep. 
Table 13 . Monthly and Annual Evaporation i n  Inches a t  the  Experiment S ta t ion  near Denton. B.P.I. Pan: 72" diameter x ( Tab 
YEAR 
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44.L;, 





':dl? 15 . Monthly and Annual Evaporation in Inches a t  t h e  Cooperative S t a t i on  a t  Lake Kickapoo. B.P.I. Pan: 72" diameter I x 24" deep. 
( ;$;; 
1952 I 1953 
I Mean 
Monthly and Annual Evaporation i n  Inches a t  t he  Cooperative S t a t i on  a t  Lake Kickapoo. W.B. Pan 
- - 








1949 1 1910 
1 i . Monthly and Annual Evaporation i n  Inches a t  the  Experiment S t a t i on  near Lubbock. B.P.I. Pan: 70.5" diameter 



































































1 1 9 2 7  
,1928 
, 1 9 2 9  
1930 
I19y 
: 9 3 2  
( 1 ? 3 3  
1334 
1936 
l i 9 3 7  / 1938 
1939 I \ l a b 0  



























































































































































































































































































































































































































































































































































































































































































































Continued from preceding page 
Monthly and Annual Evaporation i n  Inches a t  the  Experiment S t a t i on  near Lubbock. B .P. I. Pan: 70.5" diameter x 
24" deep. 



























Table 18 . Monthly and Annual Evaporation i n  Inches a t  t he  Experiment S t a t i on  near Nacogdoches. B.P.I. Pan: 72" diameter 













































































































































































































































































































































































































































































































































































































2 . n  
1.87 
1 .1843 .4L  
1.83 
2.01 


















































































































Continued f r m  preceding page 
Monthly and Annual Evaporation i n  Inches a t  t he  Experiment S ta t ion  near Nacogdoches. B.P.I. Pan: 72" diameter 
x 24" deep. 
1 ' 
Table 19 . Monthly and Annual Evaporation in  Inches a t  t h e  Experiment S t a t i on  near Possum Kingdom Dam. B.P.I. Pan: 
72" diameter x 24" deep. 
1 







































































































Table 20 . Monthly and Annual Evaporation i n  Inches a t  the  Experiment S t a t i on  near P r a i r i e  View. B.P.I. Pan: .72" diameter 
x 24" deep. 
























































































Monthly and Annual Evaporation i n  Inches a t  t he  Experiment S t a t i on  near P r a i r i e  View. Y Pan 
1 9 4 1  1.70 1 1942 2.06 
i1944  1.01 
1946 







































































































































































































































































































































































































Table 21 . Monthly and Annual Evaporation In  Inches a t  the  Experiment S ta t ion  near Sonora. B.P.I. Pan: 72" diameter 1 













Table 22 . Monthly and Annual Evaporation i n  Inches a t  the  Experiment S ta t ion  near Spur. B.P.I. Pan: Standard size pan ' 






































































1 9 2 0 ,  3.47 
1921 3 
1922 3.10 
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able 2 6 .  Monthly and Annual Evaperation in  Inches at  the Cooperative Sta t ion  at  William Harris ~eservoi r . '  B.P.I. Pan: I 










































































































































































































::9 1 6% 
3.24 4.16 






















































































































































































































































































































































































































24 . Monthly and Annual Evaporation i n  Inchee a t  t he  Experiment S t a t i on  near Winter Haven. B .P. I. Pan: 120" 
17 diameter x 24" deep. 
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i n  Inches a t  the Experiment Sta t ion  near Amarillo. 
I 
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1 MAR MAY JUL I AUG OCT DEC 
'Ale 35 . Monthly and Annual Rainfall  i n  Inches at 
I Continued on next page 

















































































316 ) 1917 
1918 ) 1919 
1920 ) 1921 
1 2 
'1923 1 :924 
1925 
1 8 2 6  
1927 1 328 
1329 
\i?jo 
I i931 1932 1933 
7 1934 
j 1935 
-936 1 7 
*:?j8 
:339 
( $ 1 0  
1:941 

















































































































































































































































Continued f r m  preceding page 
NOV DEC ANNUPi 
I Monthly and Annual Rainfa l l  i n  Inches a t  t he  Experiment Sta t ion near Big Sp.-in ,. 




















































































































































































































































































































' 1 . 6 5  









































































































NOV DEC ANTUB 
.96 2.71 26.65 
2.21 -92 24,hL 
9.39 3.65 39.5; 
2.18 2.47 42,2; 
3.14 3 . 5 3 4 0 . ~ ;  
1.92 
=j:ijI26,C2 6.70 52.13 
1.06 4.91 44.7: 
4.86 2 . 4 0 4 0 . ! 6  
1.39 3.65 25.~3 
1.13 1.43 24.3" 
.23 2.98 33.1: 
1.14 .40 21.31 
1.02 .49 24-65 
7.08 4.73 31.k 
.93 4.36 32.U 
































































NOV DEC AIWUli 
. . l o  .34 22.9! 
2.79 5.51 26.42 
.41 1.28 26.61 
15 .53 34.81 
1.53 .02 1 6 4  








Continued from preceding page 






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Continued from preceding page 
Monthly and Annw 11 i n  Inches a t  the  Weather Bureau S t a t i on  i n  Chil l icothe.  





































































































































































































































































































































































































































































































































































































































































































































































































































































































Table 40 .. Monthly and ~ G u a l  Rainfall  in Inches at the  Experiment Sta t ion  near Dalhart. I 
I 

























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Continued from preceding page 
Monthly and Annual Rainfall  i n  Inches a t  the Experiment Sta t ion  near Denton. 




























































NOV DEC ANNUAL 
. Monthly and Annual Rainfall  i n  Inches a t  the Experiment Sta t ion  near Iowa Park. 
FEB I MAR I APR I MAY 1 JUN JUL I AUG I SEP OCT I I NOV DEC ANNUAL 
I 
Monthly and Annual Rainfall  in  Inches at  the  Weather Bureau Sta t ion  in  Wichita Fa l l s  (1owa Park). 
'I- . .-. 4 
.- ! :lil 
1 :?;? 
::2j 
'!L I !;*- 
- . - I  
.?$, 
. . 1 ::77 
, '- j
. 4, 1 :?1 

















































Continued on next page 
Continued from preceding page 4 
Monthly and Annual Rainfall in  Inches a t  the Weather Bureau Station in  Wichita Falls (1owa park). 
































































































































































































































































































































































































































































































































































































































































































































































































































































































. . Monthly and Annual Rainfa l l  i n  Inches at  t he  Experiment Sta t ion  near Lubbock. 
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Continued from preceding page 
Monthly and Annual Rainfall  i n  Inches at t he  Experiment Sta t ion  near Nacogdoches. 
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I Continued from preceding page 






























































2 . Monthly and Annual Rainfall  i n  Inches a t  the Experiment Sta t ion  near San Antonio. 
I:?!1 40 . Monthly and Annual Rainfall  i n  Inches at  the Experiment Sta t ion  near P ra i r i e  Vier. 
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Continued from preceding page 
Monthly and Annual Rainfall  i n  Inches a t  t he  Weather Bureau Sta t ion  i n  San Antonio. 
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL 
1344 3.49 1.68 3.72 .94 6.76 1.64 T 4.32 1.30 1.52 3.66 4.16 33.19 
1?45 2.97 3.90 2.73 2.91 1.24 5.31 1.19 1.19 3.00 3.49 1.35 1.18 30.46 
1946 3.64 2.24 1.75 5.54 3.47 2.92 .20 4.03 15.78 1.31 1.86 2.43 45.17 
1347 2.14 .29 1.46 .30 3.32 .31 1.00 5.34 .06 .19 1.01 1.90 17.32 
1948 .61 1.86 .59 1.40 1.59 2.96 2.35 5.83 1.98 3.24 1.00 
.23 23.64 
1949 2.31 2.98 2.27 8.99 .85 8.26 2.24 1.03 .78 7.58 .13 2.79 40.81 
i950 .32 1.43 .24 3.42 2.44 1.03 1.60 6.15 3.02 .O8 -13 .03 19.89 
1951 .25 2.43 2.76 .93 4.44 7.07 -51 .06 3.75 1.44 .67 .13 24.44 
1952 .81 2.01 2.34 3.40 1.91 1.86 2.75 .OO 3.02 T 4.47 3.67 26.24 
i953 .41 -90 .53 2.08 1.00 2.19 .01 3.12 2.48 3.06 .34 1.44 17.56 
Yean 1.49 1.60 1.82 2.91 3.21 2.82 2.13 2.30 3.32 2.29 1.87 1.82 27.58 
Monthly and Annual Rainfall  i n  Inches at  the  Experiment Sta t ion  near Sonora. 
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2 9 . ~ ~  
- 
Continued from preceding page 
Monthly and Annual Rainfall  i n  Inches at  the  Experiment Sta t ion near Temple. 
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i s 3 5  
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Table 54 . Monthly and Annual Rainfa l l  i n  Inches at  t he  Experiment Sta t ion  near Tyler  i in dale). 
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Continued f r a n  preceding page 
Monthly and Annual Rainfall  in Inches a t  the Weather Bureau Station i n  Tyler. 






































































































































































































































































































































































































































































































































































































































































































































































































Table 5 6 .  Monthly and Annual Rainfa l l  i n  Inches at  the Experiment Sta t ion  near William H a r r i s  Reservoir. 
- - 









Table 5 8 .  Monthly and Annual Rainfa l l  i n  Inches at  t he  Experiment Sta t ion  near Ysleta. 




























































































































































































































































































































































































































































































































































































































































































































































Continued from preceding page 
Monthly and Annual Rainfall in Inches at the Weather Bureau Station in  E l  Paso near Ysleta. 
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AUG I SEP I OCT 
Determination of Coefficients t o  apply f o r  evaporation losses  from the Bureau of Plant  Industry, Young, and Weather Bureau pans. 
Coefficient f o r  conversion 
of evaporation losses  
from 
W.B.Pan W.B.Pan Y.Pan 
t o  evapo t o  evapo t o  evapc 
Type Length M e a n  E v a p o r a t i o n  L o s s e s  I n  I n c h e s  r a t  ion r a t  ion r a t  ion 
of of fromY fromBPI fromBPI 
:!:!on Pan Record Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual Pan Pan Pan 
months Ratio Ratio Ratio 
B.P.1. 24 2.50 3.74 5.72 7.67 8.56 11.19 11.32 9.36 6.88 6.26 3.62 2.53 79.35 
r~ i i10  Y. 40 3.16 4.03 6.83 8.62 9.77 10.98 12.08 9.97 8.66 6.96 4.13 2.41 87.60 
W.B. 40 3.42 4.16 7.37 9.4711.2613.1213.1011.22 8.95 7.14 3.79 2.4595.45 
0.92 0.83 1.10 
B.P.1. 16 2.86 2.52 3.24 5.16 5.27 6.90 6.82 5.42 6.04 5.06 3.00 2.70 54.99 
b:!eton Y. 16 3.10 2.19 2.46 4.16 4.33 5.64 5.87 4.74 5.22 5.31 3.00 3.16 49.18 
I W.B. - 
0.89 
1 B.P.I. 41 4.25 4.24 6.84 8.96 9.90 10.86 9.91 9.58 7.34 5.67 3.91 3.47 84.93 
Ilcrhea Y. 41 4.60 4.51 6.96 8.99 10.01 10.80 9.63 9.43 7.70 5.76 4.26 3.72 86.37 
I W.B. 31 5.47 5.54 9.02 10.86 12.52 13.07 11.56 11.61 9.24 6.70 4.25 4.04103.88 
0.83 0.82 1.02 
B.P.I. 37 2.81 2.06 3.38 4.36 5.90 6.50 6.94 6.43 5.22 4.76 3.55 2.63 54.54 
r s n t  Y. 40 2.41 2.04 3,10 3.48 5.20 5.23 4.85 5.58 4.43 4.67 3.39 4.07 48.45 
W.B. 39 3.85 2.88 4.43 5.41 7-23 8.16 8.97 8.20 6.28 5.73 3.88 3.41 68.43 
0.71 0.80 0.89 
P"UandsB.P.1. 36 2.42 3.02 6.17 5.29 6.60 8.15 8.33 8.64 6.80 5.00 4.02 2.35 66.79 
k. W.B. 36 2.87 3.86 8.12 7.06 8.83 9.62 10.99 11.28 8.92 6.41 4.39 3.35 85.70 
(.:shed C .  (1) 36 2.83 3.45 7.14 5.75 7.76 8.18 9.64 10.15 8.22 5.85 4.00 2.99 75.96 
0.89(2) 0.78 0.88(3] 
B.P.I. 119 1.93 2.58 4.49 5.60 6.62 8.75 9.76 9.75 6.67 5.08 3.43 2.37 67.03 
Y. 123 2.33 2.52 4.44 5.30 6.05 7.97 8.97 9.30 6.40 4.95 3.75 2.76 64.74 
r W.B. 123 2.87 3.28 5.85 7.22 8.16 10.44 11.54 11.55 7.84 6.10 4.19 2.93 81.97 
0.79 0.82 0.97 
B.P.I. 72 i c e  3.47 5.42 7.75 8.12 10.63 10.03 10.56 8.37 6.16 4.29 3.24 78.04(4) 
Y. 72 i ce  3.67 5.42 7.58 7.78 10.15 9.76 10.55 8.25 6.45 4.59 3.86 78.07 
Fhloo W.B. 72 i ce  3.80 6.64 10.17 10.99 13.9 12.80 12.78 10.00 7.63 4.99 4.09 97.88 
0.80 0.80 1.00 
.P.I. 40 2.79 3.41 5.57 7.14 8.57 10.46 9.81 8.62 6.88 5-50 3.24 2.57 74.56 
Y. 40 3.09 3.43 5.75 7.01 7.57 10.33 8.93 8.15 6.42 5.27 3.41 2.83 72.19 
W.B. 40 3.50 3.91 6.89 8.34 11.57 12.96 10.87 9.41 7.24 6.04 3.66 3.06 86.45 
0.84 0.86 0.97 
.P.I. - - - 
Y. 115 2.16 2.48 4.00 4.89 6.17 8.21 9.19 9.50 6.66 5.42 3.85 2.59 65.12 
W.B. 115 2.45 2.75 4.95 5.96 7.35 9.60 10.63 10.41 7.37 5.78 3.76 2.63 73.64 
0.88 - 
.P.I. 34 3.15 3.70 5.42 7.18 7.86 11.13 10.75 11.17 8.58 6.25 3.26 2.79 81.24 
Y. 34 3.48 3-96 5.39 6.84 7.27 10.95 10.99 U.08 -9.31 6-92 3-77 3.21 83-17 
W.B. 22 3.68 4.97 6.90 8.87 9.75 11.84 13.24 14.19 9.74 8.00 4.22 3.22 98.62 
0.84 0.82 1.02 
.P.I. 34 2.92 2.89 4.19 5.98 6.61 9.17 7.82 7.65 6.06 5.39 3.61 2.99 65.29 
Y. 34 3.28 3.02 4.59 5.42 5.27 7.66 6.66 7.54 5.58 5.64 3.98 3.28 61.92 
W.B. 34 4.08 4.06 5.64 6.94 7.98 9.46 9.19 9.50 7.26 6.09 4.06 3.4277.68 
0.80 0.84 0.95 
.P.I. 42 2.94 3.69 5.87 7.41 7.90 10.39 10.06 9.93 7.31 5.80 3.69 2.86 77.85 
Y. 42 3.02 3.82 5.39 6.80 7.43 9.20 9.89 9.54 6.76 5.57 3.93 3.18 74.53 
W.B. 42 4.03 4.67 7.21 9.35 10.52 12.48 12.85 12.46 8.74 7.10 4.45 3.56 97.42 
0.76 0.80 0.96 
.P.I. 3 1.96 2.60 3.76 4.04 5.42 7.06 6.22 5.85 4.73 4.22 2.43 1.89 51.18 
Y. 3 2.08 2.60 3.23 3.67 4.48 5.92 4.98 6.21 4.75 4.25 2.48 2.18 46.83 
W.B. - - - - - -  - - 
Table 59 . Determination of Coefficients t o  apply for  evaporation losses from the Bureau of Plant Industry, Young, and Weather Bureau 
pans. - Continued. 
Coefficient for come. 
of evaporation 10s:: 
from 
W.B.Pan W.B.Pan !.' 
t o  evapo to evapo-to b- 
Type Length M e a n  E v a p o r a t i o n  L o s s e s  I n  I n c h e s  ration ration r ~ + :  
of of from Y from BPI frcr 
Stat ion Pan Record Jan Feb Mar Apr May Jun J u l  Aug Sep Oct Nov Dec Annual Pan Pan P:. 
months Ratio Ratio 1.. 
International Boundary and Water Cammission Stations 
~ o r t  12-ft  23 3.88 3.80 6.98 7.23 8.70 9.78 12.56 u.06 7.73 6.40 4.51 3.59 86.12 
McIntosh Y. 23 4.59 4.13 7.22 8.48 8.95 11.15 14.21 12.56 9.12 7.79 5.05 4.31 97.56 
Laredo W.B. 23 5.45 5.75 8.89 10.66 12.83 13.89 12.56 15.69 11.59 8.39 5.54 4.95121.19 
0.80 0.73(5) i. 
12-ft 27 7-59 3.63 7.20 9.43 10.50 l l . 7 1  12.46 11.75 8.92 6.03 4.95 3.82 93.99 
Dryden Y. 28 3.51 3.87 8.06 8.44 9.90 10.61 12.81 11.79 8.45 6.22 5.31 4.34 93.31 
W.B. 87 4.02 5.63 10.27 12.52 14.w 15.72 16.23 15.47 11.83 7.46 5.91 4.75123.90 
0.75 0.76(5)s 
1 )  Colorado Type Pan 
2) Coefficient for  conversion of evaporation losses from W.B. Pan t o  evaporation from C Pan. 
3) Coefficient for  conversion of evaporation losses from C p a n  t o  evaporation from B.P:I. pan. 
losses from 1.1. Pan t o  evaporation from 12-ft pan. 
evaporation fromYr,an. 
24" deep, sunken id the ground. 
sunken i n  the ground. 
supported on wooden platform above ground surface. 
1 :.:ie 60 . Net evaporation losses  from f r ee  water surfaces a t  various locations i n  Texas a t  Texas A g r i c u l t u r l  Experiment 
Stat ions and other cooperating s ta t ions .  
1 Actual and Evaporat ion 
estimated losses  from 
Mean annual mean f r ee  va t e r  Net 
observed coef f ic ien ts  surface by Evaporation 
evaporation t o  apply t o  applying a Mean loss  from 
losses  from evaporation determined Annual f r e e  water 
S ta t ion  County B . P . I . P ~ ~ ( ~ )  pans (2) coef f ic ien t  Rainf a l l  surface 







Slacklands ~ x ~ e r i m e n t a i  
Watershed ( ~ i e s e l )  
3uchans'a Dam 
Chillicothe 








'ossum Kingdom Dam 






Tyler  inda dale) 
Weslaco 




h s t  in 
;1 3el Rio 
;2 Denison Dam 
; Dilley 
.+ Fort Stockton 
i: Crar~clialls 
' - .eCo 
1 bluff Dam 
Po t t e r  
Brazoria 
Reeves 
























Brazor l a  
Dirmnit 
E l  Paso 









In te rna t iona l  Boundary and Water Cammission Sta t ions  
n ~ d e u  T e r r e l l  
.con Dam Zapata 
.t McIntosh ( ~ a r e d c )  Webb 
mson's Ranch Brewster 
- 5  ; .~~~.avi l lae  Brewfiter 
>sidio Pres id io  
lu of Plant Industry type pan used a t  a l l  Texas Agricultural  Experiment S t a t i ons .  
J the water losses  from the  Young screened ground evaporation pan a s  uni ty  o r  a r a t i o  of  1.00 which i s  nearly 
the actunl evaporation losses  from l u g e  pans or  f r e e  water surface.  The r a t i o  o r  coef f ic ien t  was .determined from 
pxperimental s tudies  made i n  Texas by conversion of evaporation losses  from the  Young pan t o  evaporation losses  
from the Bureau of Plant  Industry pan. Evaporation s tudies  made ln Cal i forn ia  showed t h i s  coef f ic ien t  t o  be a 
ratio of 0.98. The coef f ic ien ts  were determined by s tudies  made a t  various s t a t i ons  where t h e  ~ u r + a u  of P lan t  
Indwtry, Young screened, and Weather Bureau types of  evaporation pans were used. 
' 2 )  Evsporation records fo r  April ,  May, June, Ju ly ,  August and September ( f o r  a 6 months season). 
14) For 11 sonths of t he  year. January records were excluded on account of  i c e  on p-. 
';) Zvaporetion records fo r  t h e  Young screened ground pan. Bureau of P lan t  Industry pan vae not i n s t a l l e d  a t  t h l e  e ta t ion .  
(0 The mean coefficient  f o r  1 3  s t a t i ons  i n  Texae. 
u ~ e d  coefficient f o r  the  Weather Bureau Pan a t  Buchanan Dam. 
Used coefficient f o r  t he  Weather Bureau ?an a t  Sonora Experiment S ta t ion .  
1;) Used coefficient f o r  the  Weather Eureau Pan a t  Lake Kickapoo Sta t ion .  
1 ;.C) Used coeff ic ien t  f o r  the  Weather Bureau Pan a t  I n t e rna t i ona l  Boundary and Water Ccarmiesion a t  Laredo. 
(2 Used coefficient f o r  t he  Weather Bureau Pan a t  Ysleta Experiment S ta t ion .  
1 i:J The rainfal l  exceeds the evaporation l o ~ s e s  from a f r ee  r a t e r  surface - only occurred a t  t v o  out  of  43 e n p o z a t l m  
stations in  Texae. 
APPENDIX 




Evaporation - Floating Pan (1) 
Evaporation - W.B. Pan (~nches)  
Rainfall ( ~ n c h e s )  
Mean Maximum Temperature (Deg F) 
MeanMinimumTemperature(DegF) 





Wind Movement ( ~ i l e s )  
DEL R I O  
Evaporation - W.B. Pan (Inches) 
Rainfall ( Inches) 
MeanMaximumTemperature(DegF) 
MeanMinimumTemperature(DegF) 





Wind Movement ( ~ i l e s  ) 
DENISON DAM 
Evaporation - W.B. Pan ( ~ n c h e s )  
Rainfall (Inches) 
Mean Maximum Temperature (Lkg F) 
Mean Minimum Temperature (Deg F) 
Wind Movement ( ~ i l e s  ) 
DILLEX 
Evaporation - W.B. Pan (~nches)  
Rainfall (Inches) 
Mean Maxinum Temperature Deg F) 
Mean Minimum Temperature [Deg F)  
Wind Movement ( ~ i l e s )  
FORT STOCKTON 
Evaporat ion - W.B. ~an'(1nches)  
Rainfall (Inches) 
Mean Maximum Temperature ( ~ e ~  F) 
Mean Minimum Temperature (Deg F) 
Wind Movement ( ~ i l e s )  
GRANDFrn 
Evaporation - W.B. Pan (Inches) 
Rainfall (~nches)  
LAREW 
Evaporation - W.B. Pan ( ~ n c h e s )  
Rainfall ( Inches) 
M e a n M a x i m u m T e m p e r a t u r e ( ~ e ~ ~ )  
MeanMinimumTemperature(LkgF) 
Mean Relative Humidity (percent) 
12:30 a.m. 
6:30 a.m. 
12: 30 p.m. 
6:30 p.m. 
Wind Mwement ( ~ i l e s )  
WD BLUFF DAM 
Evaporation - W.B. Pan ( ~ n c h e s )  
Rainfall (Inches) 
Mean Maximum Temperature Deg F) 
Mean Minimum Temperature IDeg F) 
wind Mwement ( ~ i l e s )  
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y@le 63 . Monthly and Annual Evaporation i n  Inches a t  t he  Weather Bureau S t a t i on  near Del Rio. W.B. Pan 
J A N  FEB MRR / APR MAY JUL AUG 
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Table 67 . Monthly and Annual Evaporation i n  Inches at  the  Weather Bureau Sta t ion  near Grandfalls. W.B. Pan 
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Continued from preceding page 
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Continued from preceding page 
Monthly and Annual Rainfa l l  i n  Inches at  the Weather Bureau Sta t ion  near Dilley. 
I 









































































































































































































































































































































































































































































































































































































Continued from preceding page 
Monthly and Annual Rainfa l l . in  Inches at  the Weather Bureau Sta t ion  near Fort Stockton. 






























































































































































































































































































































































































































































































































































































































































































































































































































































































1926 1 1927 
1928 1 1929 
1930 
:?32 
1933 1 1934 
1935 1 3 
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Evaporation - 12-foot sunken pan 
Evaporation - Y Pan (Inches) 
Evaporation - W.B. Pan ( ~ n c h e s )  
Rainfal l  ( ~ n c h e s )  
Mean Temperature ( ~ e ~  F) 
Mean Relative Humidity (percent) 
Wind Movement ( ~ i l e s  ) 
FALCON DAM 
Evaporation - Y Pan (Inches) 
Rainfal l  ( ~ n c h e s )  
Wind Movement ( ~ i l e s )  
FORT McINTOSH 
Evaporation - 12-foot sunken pan 
Evaporation - Y Pan (Inches) 
Evaporation - W.B. Pan (Inches) 
Rainfal l  ( Inches) 
Mean Temperature ( ~ e g  F) 
Mean Relative Humidity (percent) 
Wind Movement ( ~ i l e s  ) 
JOHNSON'S RANCH 
Evaporation - Y Pan (Inches) 
Rainfal l  ( Inches) 
Mean Temperature ( ~ e g  F) 
MARAVILWllS 
Evaporation - Y Pan ( ~ n c h e s )  
Rainfal l  ( Inches) 
PRESIDIC 
Evaporation - Y Pan ( ~ n c h e s )  
























APR 1 Y 1 1 JUL 1 AUG I SEP I OCT 1 NOV 1 DEC 1 AY 1 Me 
9.78 
ll. 15 









79 . Monthly and Annual Evaporation i n  Idches a t  t he  In terna t ional  Boundary and Water Commission S t a t i on  near. 
I Dryden. W.B. Pan 
3ble 80 . Monthly and Annual Evaporation i n  Inches at  t he  In terna t ional  Boundary and Water Canmission S t a t i on  near ? Falcon Dam. Y Pan 
:kble 81. Monthly and Annual Evaporation i n  Inches a t  the  In terna t ional  Boundary and Water Canmission Sta t ion  near 










































Monthly and Annual Evaporation i n  Inches a t  the  In terna t ional  Boundary and Water Cammission S t a t i on  near 





Monthly and Annual Evaporation i n  Inches a t  the  In terna t ional  Boundary and Water Commission S t a t i on  near 















Monthly-and Annual Evaporation i n  Inches a t  t h e  In terna t ional  Boundary and Water Commission S t a t i on  near 































Monthly and Annual Evaporation in  Inches a t  t he  In terna t ional  Boundary and Water Canmission Sta t ion  near 






































































































Y E A R  
1 1950 
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Table 8 3 .  Monthly and Annual Evaporation i n  Inches at  the  In ternat ional  Boundary and Water Commission Station near 
Maravillas. Y Pan 
Table 82 . Monthly and Annual Evaporation i n  Inches at  the  In ternat ional  Boundary and Water Commission Sta t ion  near 
Johnson's Ranch. Y Pan 





Table 84 . Monthly and Annual Evaporation i n  Inches at  the  In ternat ional  Boundary and Water Commission Sta t ion  near 




















































































































































































ltle 85 . Monthly and Annual Rainfall  i n  Inches at  the International Boundary and Water Commission Sta t ion  near Dryden. 
Monthly and Annual Rainfall  i n  Inches at  t he  International Boundary and Water Commission Sta t ion  near 
Falcon Dam. 
Monthly and Annual Rainfall  i n  Inches a t  the International Boundary and Water Commission Sta t ion  near 
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1 -51  2.16 4.40 .00 1 T .oo 18.11 
1.00 2.68 3.72 .15 3.12 3.82 22.71 
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Continued fram preceding page 
Monthly and Annual Rainfall  i n  Inches at  the  International Boundary and Water Canmlssion Sta t ion  near Johnson's 
Ranch. 
. Monthly and Annual Rainfall  in  Inches at  the  International Boundary and Water Cammission Sta t ion  near 
Maravillas . 
JIW I F E B  / MAR JUN 







































































MAY I JUN I JUL AUG I SEP I OCT / NW 
SEP 
MAR 
MAR 1 APR 
T 1:34 
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. 3 5 '  
1.25 
JUL 
2.25 
.66 
1.46 
AUG 
2.95 
2.37 
2.66 
NOV 
. 00 
. 00 
T 
.OO 
DEC 
49 
. 00 
.22 
.24 
